
Nat. Hazards Earth Syst. Sci. Discuss., author comment AC1
https://doi.org/10.5194/nhess-2021-262-AC1, 2021
© Author(s) 2021. This work is distributed under
the Creative Commons Attribution 4.0 License.

Reply on RC1
Tero M. Partanen and Mikhail Sofiev

Author comment on "Forecasting the regional fire radiative power for regularly ignited
vegetation fires" by Tero M. Partanen and Mikhail Sofiev, Nat. Hazards Earth Syst. Sci.
Discuss., https://doi.org/10.5194/nhess-2021-262-AC1, 2021

We would like to thank the referee for the review and thoughtful comments. In response
to the comments, we have answered the questions raised in them and propose to make
the following changes in the revised manuscript, as provided below.

The referee's comments and responses to them:

The manuscript entitled “Forecasting the regional fire radiative power for regularly ignited
vegetation fires” develops a model that can be used to predict the fire radiative power
(FRP) and evaluates it against SEVIRI/MSG observations in the south-central African
savannah. This paper is generally well written: the method is clearly presented, and the
limitation for application in irregularly ignited fires is well discussed. However, I have a
few concerns regarding the characteristics of the fire prediction model and its potential
application.

Major comments:

While I was reading the introduction, I was confused about the advantage of predicting
FRP rather than using fire indices directly. The authors touch a little bit on the advantages
in Lines 55-56 but it is not enough. If we want to apply some indices to guide fire
prevention or forest fire suppression, fire indices are probably enough as they provide fire
danger/potential regardless of if fire will happen. What additional information can FRP
provides regarding fire prevention compared to fire indices?

Response: The general aspiration is to be able to anticipate the actual strength of wild
fires and their emissions as precisely as possible, which would also allow to improve air
quality forecasting. Even though fire indices indicate fire danger, they weakly correlate
with actually observed fires, and the amount of fire emissions cannot be inferred from
them. The FRP prediction, unlike fire indices, can tell how fires and their activity evolve in
time in the region. Furthermore the knowledge of temporal FRP can also be directly linked
to wildland fire emission production rate and applied in air quality simulations. This
advantage will be mentioned in the introduction of the revised version of the manuscript.

 

On the other hand, the prediction of FRP uses previous FRF information at annual and
daily scales, which inherently includes the stochastic processes that happened before. And



as also mentioned by the authors, the FRP prediction is difficult for irregularly ignited fires.
Yet, there are limited areas with regularly ignited fires except for the sub-Sahara African
savannah, south-central African savannah, and South America savannah. Clarifications
should be added where FRP can be used and if it provides additional information compared
to fire indices – this may depend on which conditions it will be used.

Response: The manuscript focuses on examining the possibility of predicting FRP time-
dependently. The manuscript indeed demonstrates that it is possible in at least certain
areas of one region, and a method has also been provided for it. That was the aim.
Finding all time-dependently predictable areas would require data from different
geostationary satellites (SEVIRI, Himawari, GOES) and would incur large amount of work
with no extra methodological value. It is possible that there are other fire-rich regions in
the world other than the savannah of south central Africa that can be predicted fairly well.
On analysis of the results, it was found that if the observed annual FRE on cloudless days
does not exceed a certain energy per area limit, the predictability is relatively low due to
high stochasticity. In general, the method can be applied to any region on Earth with a
regular diurnal and annual cyclicity in wildfires and a fire occurrence (which depends on
the properties and chosen size of the area) of the same order of magnitude as in the areas
of the African savannah region. Nevertheless because such predictable areas are the most
productive of wildfire emissions, they would be good to locate and include in air quality
simulations to improve simulation accuracy. This is a good topic for future work.
Clarifications will be added in the summary of the revised version of the manuscript.

 

The introduction shall be expanded to provide a more comprehensive background to a
broader audience: 1) The review of fire effects is concentrated on the climate and health
effects of fire emissions, while other fire effects on the ecosystem, surface energy, climate
system are not mentioned. At least a few lines shall be added to provide an overview of
these effects

Response: Ecosystem, surface energy, and climate system will be mentioned in the
introduction of the revised version of the manuscript.

2) Why do you predict FRP rather than burned area? The latter is more commonly used
and has more observations with a longer period?

Response: Burned areas do not provide time dependence of fire strength and are
inaccurate in what concerns the fire timing.  Also, as previously mentioned, dynamics of
fire occurrence converted to emissions is important for air quality simulations.

 

After section 4.2, the authors shall include more comprehensive discussions regarding how
the prediction of FRP can be applied in different parts of the world and their limitations.

Response: The discussion will be expanded in this regard in the summary.

 

Moreover, as the fire prediction model method constructs the equation based on historical
FRP information, it is not clear if the model performance is sensitive to different training
years (as only 2010 is used for training in this paper).

Response: Due to the regular diurnal and annual cyclicity in the tested savannah region,
temporal FRP patterns of each area are expected to recur annually. This is reflected in the



evaluation: the prediction is based on parameterization made with several years older
data; still, the predicted results are well in line with observations. The fires in the
predicted areas are related to standard regional agriculture practices and come in great
quantities on a daily basis, which reduces stochasticity and thus sensitivity to different
training years. Sometimes, however, it is a good idea to update the parameterization
according to the latest data due to possible significant changes in properties of the areas
that are responsible for fires.

 

In addition, can we apply the model to predict FRP in the background of climate change?

Response: Long term predictions would be unreliable because the properties of the areas
may and probably will change drastically over long periods of time.

 

Minor Comments:

Line 19: “anticipated in (Pechony and Shindell 2010)” shall be “anticipated in Pechony and
Shindell (2010)”. Revise here and other places in the remaining paragraphs.

Response: They will be corrected.

 

“Lines 46: Unfortunately, globally, neither all fires (ideally with a full FRP time
dependence) nor their sources are observed remotely.” The authors may want to
emphasize a lack of FRP data on the global scale, yet the sentence is misleading. There
are multiple remote sensing fire products worldwide. Please modify it to be more accurate

Response: The text will be modified to be more accurate in the revised manuscript.

 

Line 61: “It is estimated that of about 90 % of wildfires are human-induced (Lobert et al.,
1999).” This is not accurate — please add time periods and regions.

Response: The estimatad number should be understood as a general rule of thumb. It is
global without any specific time period. Locally the number can vary. The ambiguity will be
removed in the revised manuscript.

 

Line 75-76: should it be “we developed” and “we improved”?

Response: This will be corrected.

 

Line 90: Please merge the single line with the previous paragraph.

Response: This will be corrected.

 



Line 120: Define the biomass burning rate

Response: A definition will be added.

 

Line 125: Are there any references for the assumption?

Response: It is assumed that not only fires are seasonal but also during daylight time the
chances of ignition are higher due to human activity and conditions for wildfires are better.
In addition, based on an examination of SEVIRI data, this is very distinct in the studied
savannah region in Africa. The supporting references will be provided.

 

Line 139: It is a typo? “Julian-day-” should be “time-” to represent the daily shape curve?

Response: The comment probably refers to line 143 instead of 139. No it is not a typo. It
refers to the meteo component (the first term of Eq.1).

 

Line 199: When you split the Southern Africa Savanna into different grids, do you consider
the land cover effects? In other words, does your method reflect the effects of land cover
types on FRP?

Response: No, it predicts FRP as it is emitted by each grid cell. Land cover types would
only come into question if FRP is converted into emissions.

 

Line 200-201: Why do you use 2010 for model training and 2018 for evaluation? Back to
my major comment #3, is the model performance sensitive to different training years?

Response: We deliberately used distant years to verify the stationarity of the pattern. The
difference between the training and evaluation year emphasizes the invariance of regional
FRP, which is reflected in the results.

 

This may be a methodology question but it came to me when I was looking at Fig 1a: Why
do you include time (Julian day) information when you describe the meteorological impact
on FRP (the first term of Eq.1)? The Julian-day information is already included in the
second term of Eq.1.

Response: It is just a consequence of how the overall equation (eq. 1) is broken down into
components with specific actions. The first two components indeed have a day number
dependence. The meteo component (the first term of Eq.1) is a day number dependent
because it depends i.a. on a set of meteorological variables of the predicted day.

 

There are no figures showing the observed and predicted FRP magnitude on the regional
scale. I would suggest adding a figure similar to Figure 4 but for FRP magnitude.

Response: Such a figure would not bring any substantial value because the end result of it



would be very closely the same as that of figure 4. The relationship between the observed
and predicted FRE is similarly proportional to the ones of maximum FRP. FRE is simply a
more justified quantity to use than maximum FRP, since it is directly proportional to
emissions and takes into account all daily FRP values and not just one daily value.

 

Explain the red dots in Fig. 5

Response: The dots are monthly FRP maxima averages. The explanation will be added in
the caption of the figure.

 

Line 317: where do you show the “anthropogenic drivers of fires”?

Response: Should be: ...accounting for the effects of both natural and anthropogenic
drivers... Regional FRP is truly the result of both without a detailed breakdown. The
sentence will be revised.
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